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ABSTRACT : 

•PURPOSE: To lessen the fluctuation in the film thickness of the recording layer of an 
optical disk, optical card or optical tape which has functions to erase and rewrite 
recording information and can record information signals at a high speed and high 
density by laminating a thermal expansion relieving layer consisting of a metal 
material having the coefft. of thermal expansion lower than the coefft. of thermal 
expansion of the constituting material of a reflection layer on the reflection layer. 



CONSTITUTION: The thermal expansion relieving layer consisting of the metal, such as 
Ti alloy, having the coefft. of thermal expansion lower than the coefft. of thermal 
expansion of the material constituting the reflection layer is provided between a 
dielectric layer and the reflection layer at the time of constituting the optical 
recording medium of the laminate of, for example, a transparent substrate/first 
dielectric layer/recording layer/second dielectric layer/thermal expansion relieving 
layer/ reflection layer, thereby the stress generated near the boundary with the 
protective layer by the thermal expansion of the reflection layer is decreased and 
the fluctuation in the film thickness of the recording layer and the defect 
generation and deterioration of the protective layer, the reflection layer, etc., are 
suppressed. The transfer of the recording layer material is lessened and the power 
margin is increased in spite of the recording conditions of a high recording power 
and erasing power if the recording medium is formed in such a manner. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the optical information record medium in which informational record, 
elimination, and reproduction are possible by irradiation of light. 

[0002] Especially this invention has elimination of recording information, and a rewriting function, and are high speed and things 
about a rewritable phase-change type optical recording medium, such as a recordable optical disk, an optical card, and an optical 
tape, with high density about an information signal. 
[0003] 

[Description of the Prior Art] The following dispels the technology of the conventional rewritable phase-change type optical 
recording medium, and it is a thing. 

[0004] These optical recording media have the record layer which makes a tellurium a principal component, short-time 
irradiation of the laser optical pulse which converged on the record layer of a crystallized state is carried out at the time of 
record, and it fuses a record layer partially. Thermal diffusion quenches the fused portion, it solidifies, and the record mark of an 
amorphous state is formed. The beam-of-light reflection factor of this record mark is lower than the crystallized state of the 
non-Records Department, and can be optically reproduced as a record signal. 

[0005] Moreover, at the time of elimination, a laser beam is irradiated into a record mark portion, and by heating to the 
temperature more than crystallization temperature, the record mark of an amorphous state is crystallized and it returns to the state 
of a basis where it does not record, below the melting point of a record layer. 

[0006] By this optical recording medium, the dielectric layer which has thermal resistance and a translucency was usually 
prepared in both sides of a record layer, and it has prevented deformation and opening occurring in a record layer at the time of 
record. Furthermore, while thermal conductivity is high, and carrying out the laminating of the metallic reflective layers, such as 
aluminum which has light reflex nature, to the dielectric layer of the direction of light beam incidence, and an opposite side, 
preparing them in it and improving the signal contrast at the time of reproduction according to the optical interference effect, the 
technology make formation of the record mark of amorphous state easy, and improve an elimination property and a repeat 
property by the cooling effect is known. "With especially the quenching structure that constituted thinly the dielectric layer 
between a record layer and a reflecting layer in about 20nm" There is comparatively little degradation by the recurrence of 
rewriting of record, and while the power margin of elimination power is excellent in the latus point, record by the single beam 
over write whose rewriting is once possible in laser beam irradiation is also possible (T. Ohota et al, Japanese Jounal of Applied 
Physics, Vol 28 (1989) Suppl.28-3 pp 123-128). 
[0007] 

[Problem(s) to be Solved by the Invention] It is producing un-arranging [ of the matter of a record layer moving in the direction 
of a truck gradually, unevenness occurring in the thickness of a record layer, the configuration of a record mark becoming 
uneven or a portion with difficult record occurring by many recurrence of one record rewriting at the technical problem in the 
rewritable phase-change type optical recording medium of the above quenching structures, and the recurrence of rewriting 
especially according to single beam over- writing, ]. 

[0008] Moreover, the 2nd technical problem is that the defect of films, such as a record layer, a dielectric layer, and a reflecting 
layer, increases by many repeats of record rewriting, and this portion is the problem on which a defect increases further or 
recording characteristics, such as C/N, deteriorate by long-term preservation. 

[0009] About the 1st technical problem, the cause expands thermally [ a record layer, a protective layer, a reflecting layer, etc. ] 
by heating at the time of record, and it can be presumed that it is in the matter of the record layer which is in a melting state with 
the stress being extruded. Therefore, a method of reducing the stress generated according to the thermal expansion of a 
protective layer and a reflecting layer was desired. 

[0010] Moreover, about the 2nd technical problem, since the about 20nm thin dielectric layer between a record layer and a 
reflecting layer is heated at the time of record and expands thermally as the cause, stress occurs in an interface by the differential 
thermal expansion with metallic materials, such as aluminum of this dielectric layer and a reflecting layer, consequently it can 
presume that defects, such as that a dielectric layer and a reflecting layer get fatigued in intensity and a crack, and a hillock, 
occur etc. by the repeat of record. 

[001 1] Thing (**) (JP,3-178050,A) which makes a reflecting layer the W-Au alloy with a coefficient of thermal expansion small 
as a means which prevents such degradation, Although preparing-between dielectric-layer and reflecting layer-glue line with a 
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thickness [ of metals, such as Mo, ] of about 5nm (**) (JP,3-207035,A) is proposed In a former (a), although the preservation 
stability of the portion which repeated record improved, the fault in which recording characteristics, such as C/N, deteriorate had 
it by the repeat of many records. 

[0012] Moreover, Si02 with Au, aluminum reflecting layer, and an adhesive property bad in a latter (b) When using dielectric 
materials, such as a silicon nitride, it is reported that degradation of defective generating by the recurrence of record etc. can be 
reduced according to the adhesive improvement effect of a reflective film. However, if aluminum alloy reflecting layer which 
added alloying elements, such as Ti, Cr, Zr, Hf, and Mn, to aluminum, and made the diameter of crystal grain smaller than pure 
aluminum with the quenching composition which is in use now, and has improved the thermal stability of a crystallized state is 
used, it will be ZnS-Si02. Since a mixed-stock dielectric and a comparatively good adhesive property were acquired, even if it 
inserted adhesive improvement layers, such as Mo, most further improvement effects were not acquired. With quenching 
composition, the dielectric layer between a record layer and a reflecting layer compares with 70nm of the above-mentioned 
example (b). Moreover, since [ about 20nm and since it is thin ], The temperature of the interface of the dielectric layer at the 
time of record and a reflecting layer becomes high, and the difference of the amount of thermal expansion is more large, And it is 
thought that it is the cause whose recurrence endurance of record does not improve even if a mechanical strength is relatively low 
and it also improves the adhesive property of a reflecting layer that thickness change of the above-mentioned record layer tends 
to occur, since the dielectric layer is thin. 

[0013] Even if the purpose of this invention performs the repeat of many records, it is offering the few rewritten type 
phase-change optical recording medium of degradation by improving the stability of the reflecting layer to stress, while it eases 
the stress generated between a dielectric layer and a reflecting layer by heating at the time of record and reduces degradation of 
defective generating of a dielectric layer and a reflecting layer, the mass transfer of an on-the-strength fall and a record layer, etc. 

[0014] Another purpose of this invention is offering the long lasting optical recording medium which is excellent in oxidation 

resistance and resistance to moist heat, and a defect's does not produce in long-term preservation. 

[0015] 

[Means for Solving the Problem] this invention by irradiating light at the record layer formed on the substrate Informational 
record, elimination, and reproduction are possible and informational record and informational elimination are performed by the 
phase change between an amorphous phase and a crystal phase. And it sets as a composition member to the optical recording 
medium whose thickness of the 2nd dielectric layer of this layered product is 2nm or more 50nm or less, including the layered 
product of a transparent substrate / the 1st dielectric layer / record layer / the 2nd dielectric layer / reflecting layer. It is related 
with the optical recording medium characterized by preparing the thermal-expansion relief layer which consists of a metallic 
material with a coefficient of thermal expansion smaller than the component of a reflecting layer between the 2nd dielectric layer 
of the above, and a reflecting layer. 

[0016] the thing in which the typical lamination of the optical recording medium of this invention contains the layered product of 
a transparent substrate / the 1st dielectric layer / record layer / the 2nd dielectric layer / thermal-expansion relief layer / reflecting 
layer as a member, or a transparent substrate / the 1st dielectric layer / record - the layered product of a layer / the 2nd dielectric 
layer / thermal-expansion relief layer / reflecting layer / strengthening layer is included as a member (the direction of incidence 
of light is a substrate side here) however, the range which does not spoil the effect of this invention on not the thing to limit to 
this but a reflecting layer, or a strengthening layer - resin layers, such as ultraviolet-rays hardening resin, and ZnS and Si02 etc. 
~ you may prepare other layers, such as an adhesives layer for making the protective layer of metallic compounds excellent in 
humidity and thermal stability, and other substrates rival 

[0017] The thermal-expansion relief layer of this invention consists of a metallic material with a coefficient of thermal expansion 
smaller than the component of a reflecting layer. 

[0018] Since dielectric layers are an oxide, a sulfide, nitrides, and such mixture with the conventional composition, coefficient of 
thermal expansion is as small as several [ 1/] to about 1/10 to the metal used for reflecting layers, such as aluminum and Au. 
Therefore, near the interface of a dielectric layer and a reflecting layer heated at the time of record, stress occurs by big 
thermal-expansion ****, and a dielectric layer deforms. When this deformation occurs repeatedly in the degree of record, record 
layer material is extruded in the direction of a truck, and it can be presumed that uneven-ization of thickness has occurred. 
Furthermore, it can be presumed that the defect resulting from the on-the-strength fall of each class has occurred from the 
mechanical fatigue of the dielectric layer by the repeat of this deformation, and a reflecting layer. 

[0019] By preparing the thermal-expansion relief layer of metals, such as Ti alloy with a coefficient of thermal expansion smaller 
than the material which constitutes this reflecting layer, between a dielectric layer and a reflecting layer, this invention reduces 
the stress generated near an interface with a protective layer according to the thermal expansion of a reflecting layer, and has the 
effect which suppresses defective generating and degradation of thickness change of a record layer, a protective layer, a 
reflecting layer, etc., etc. 

[0020] The effect that the move phenomenon of the above-mentioned record layer material in the record conditions that record 
power and elimination power (bottom power) are high is reduced, and the power margin of record conditions can be expanded 
especially is large. 

[0021] In this invention, since the thermal-expansion relief layer is constituted from a metal, it is effective in toughness being 
high and being hard to destroy it with the stress by expansion of a reflecting layer compared with the case where glass, such as 
Si02 and Si nitride, and ceramic material are used. 

[0022] However, adding a little metallic oxide, a nitride, etc. to the metal of a thermal-expansion relief layer in the range which 
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does not spoil the main point of this invention cannot be overemphasized by that it is within the limits of this invention. 
[0023] As the quality of the material of a thermal-expansion relief layer, refractory metals, such as Ti, Zr, Hf, Ta, Nb, Rh, and 
W, and the alloy which consists of these at least two sorts or the alloy which makes these a principal component and contains 
other metals, such as aluminum, V, Sn, Cr, Au, Ag, and Cu, under 20 atom % more than 1 atom % as an alloying element, and an 
AITi intermetallic compound are desirable from coefficient of thermal expansion being suitable. 

[0024] Especially, when a reflecting layer is aluminum or aluminum alloy Ti, Zr, and Hf since a corrosion resistance is a good 
combination « or The alloy which makes a principal component at least one sort of at least two sorts of these alloys and the 
metal of further these above-mentioned, contains it more than 80 atom %, and contains other metals, such as aluminum, V, Sn, 
Cr, Au, Ag, and Cu, under 20 atom % more than 1 atom % as an alloying element has a desirable alloy. 

[0025] As for a corrosion resistance, it is good that it is the alloy which added the alloying element aiming at the improvement in 
on the strength which especially contains Ti more than 80 atom %, and is represented by aluminum, Sn, Hf, V, Nb, Mo, Cr, Fe, 
Si, etc. and the desirable alloy which added at least one kind of metals, such as 3 - 6% of the weight of aluminum and V, to 
especially Ti has desirable thermal resistance from a high thing from the effect of reducing degradation by the record repeat 
being remarkable 

[0026] As thermal-expansion relief layer thickness, although based also on the quality of the material, lOnm - 30nm is about 
desirable, and especially 10-20nm is desirable. When the above-mentioned effect of reducing degradation by the recurrence of 
record in being too thin is low and too thick, comparatively, under the influence of the low thermal-expansion relief layer of 
thermal conductivity, the amount of thermal diffusion from a record layer to a reflecting layer becomes low, and record, an 
elimination property, and the repeat endurance of record fall. 

[0027] The quality of the material of the reflecting layer of this invention is the mixture of metallic compounds, such as metals, 
such as aluminum, Au, Ag, Cu, etc. which have light reflex nature, these alloys and a metal, and a metallic oxide, a metal nitride, 
metal carbide. Metals of a high reflection factor, such as aluminum, Au, Ag, and Cu, or the alloy which makes these a principal 
component and contains them more than 80 atom % has especially high light reflex nature, and it is desirable from the ability to 
make thermal conductivity high. As an example of the above-mentioned alloy, in total at least one sort of elements, such as Si, 
Mg, Cu, Pd, Ti, Hf, Zr, Ta, Cr, Nb, and Mn, to aluminum Below pentatomic % There is a thing added more than 0.5 atom % or a 
thing which added at least one sort of elements, such as Cr, Ag, Cu, Pd, Pt, and nickel, more than 1 atom % below 20 atom % in 
total at Au. Since the price of material is cheap especially, the alloy which makes aluminum a principal component is desirable. 
[0028] Especially, as an aluminum alloy, since the corrosion resistance is good, at least one or more sorts of metals chosen as 
aluminum from Ti, Cr, Zr, and Hf are added more than below pentatomic %0.5 atom % in total, and the alloy which added 5% or 
less of Si and Mn for Pd to below 0.5 atom % ****** or aluminum in total more than 0.05 atom % is desirable. 
[0029] As thickness of a reflecting layer, it is 30nm or more 300nm or less in general. Regenerative-signal intensity is large, and 
since record sensitivity can be made high, 50nm or more 200nm or less is desirable. 

[0030] Moreover, you may prepare the strengthening layer which consists of a metallic material with Young's modulus higher 
than the material which constitutes a reflecting layer in the field of record of the reflecting layer of the optical recording medium 
of this invention, and the opposite side of the direction of reproduction light incidence. It is desirable by strengthening a 
reflecting layer dynamically to prepare a strengthening layer from being effective in preventing that defects, such as a hillock and 
a micro crack, occur in a reflecting layer with the stress resulting from thermal expansion, such as a reflecting layer and a 
dielectric layer. Since the strengthening layer consists of metals, it is excellent in the adhesive property with the reflecting layer 
which is a metal compared with dielectric materials, such as Si02 and ZnS, etc. 

[0031] As the quality of the material of a strengthening layer, metals, such as Ti, Zr, Hf, Ta, Nb, Rh, and W, and the alloy which 
makes these a principal component have greatly desirable Young's modulus. 

[0032] Especially, since a corrosion resistance is a good combination when a reflecting layer is aluminum or aluminum alloy, Ti, 
Zr, Hf, Ta, and at least two sorts of these alloys are desirable. The alloy which contains at least one sort of the metal of further 
these above-mentioned more than 50 atom % is desirable. It is desirable that they are especially a Ti-Zr alloy, an Ti-aluminum 
alloy, a Ti-aluminum-V alloy, an Ti-aluminum-Sn alloy, and a Ti-Hf alloy. 

[0033] The effect that that it is the alloy which added in total the alloying element aiming at the improvement in on the strength 
which contains especially at least one sort of Ti and Zr more than 80 atom %, and is represented by aluminum, Sn, Zr, Hf, V, Nb, 
Mo, Cr, Fe, Si, etc. below 20 atom % more than 1 atom % reduces degradation a corrosion resistance is good and according to a 
record repeat is desirable from a remarkable thing. 

[0034] As strengthening layer thickness, although based also on the quality of the material, 20nm - lOOnm is desirable, and 20nm 
- 50nm is especially desirable. Since heat capacity including the reflecting layer becomes large too much when the effect which 
strengthens a reflecting layer dynamically in being too thin is low and too thick, record and an elimination property fall. 
[0035] The quality of the material of the 1st dielectric layer of this invention is substantially transparent in record light wave 
length, and the refractive index is larger than the refractive index of a transparent substrate, and is metallic compounds, such as 
metallic sulfide, such as ZnS smaller than the refractive index of a record layer, Si02, an aluminum oxide, a silicon nitride, ZrC, 
and ZnSe, a metallic oxide, a metal nitride, metal carbide, and a metal selenide, and the mixture of those. Although the thickness 
of the 1st protective layer is decided according to optical conditions, such as a required reflection factor, it is about lOOnm - 
500nm. 

[0036] The thin film of carbide, such as a thin film of nitrides, such as a thin film of the oxide of metals, such as a thin film of 
ZnS, and Si, germanium, aluminum, Ti, Zr, Ta, and Si, aluminum, and Ti, Zr, Hf, Si, and the film of the mixture of these 
compounds have especially desirable thermal resistance from a high thing, moreover, these « carbon and MgF2 etc. ~ what 
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mixed the fluoride is desirable from membranous residual stress being small 

[0037] Moreover, ZnS and Si02 A mixed film is desirable from the ability of degradation of record sensitivity, C/N, the rate of 
elimination, etc. not to occur easily also due to the repeat of record and elimination. 

[0038] The quality of the material of the 2nd dielectric layer of this invention is easy to be the same as that of what was raised as 
a material of the 1st dielectric layer. The same material as the quality of the material of the 1st dielectric layer is sufficient as the 
quality of the material of the 2nd dielectric layer, and it may be a material of a different kind. The thickness of the 2nd dielectric 
layer is usually 2nm or more 50nm or less, the range of the elimination power (or bottom power) from which the good rate of 
elimination is obtained -- latus — about 10-40nm is 10-30nm desirable especially preferably from things 
[0039] Especially as a record layer of this invention, although it does not limit, there are a Pd-germanium-Sb-Te alloy, a 
nickel-germanium-Sb-Te alloy, a germanium-Sb-Te alloy, a Co-germanium-Sb-Te alloy, a In-Sb-Te alloy, a Ag-In-Sb-Te alloy, 
an In-Se alloy, etc. 

[0040] Since rewriting of many records is possible, a Pd-germanium-Sb-Te alloy, a germanium-Sb-Te alloy, and a 
Co-germanium-Sb-Te alloy are desirable. 

[0041] Many records with a short and blanking time and the repeat of elimination are possible for especially a 
Pd-germanium-Sb-Te alloy and a germanium-Sb-Te alloy, and since it excels in recording characteristics, such as C/N and a rate 
of elimination, it is desirable from things, and a Pd-germanium-Sb-Te alloy is especially desirable [ an alloy ] from excelling in 
the above-mentioned property. 

[0042] Especially as record layer thickness of this invention, although it does not limit, it is 10-100nm. Especially record and 
elimination sensitivity are high, and since many record elimination is possible, it is desirable to be referred to as lOnm or more 
30nm or less. 

[0043] Record sensitivity is high especially and the thing with possible and single beam over-writing for which the principal part 
of an optical recording medium is constituted as following since the rate of elimination is large and the elimination property is 
good is desirable at high speed. 

[0044] That is, a dielectric layer is ZnS and Si02. It is a mixed film and is Si02. A mixing ratio 15-35-mol %, The refractive 
indexes in record light wave length are 2.0-2.3. the thickness of the 1st dielectric layer 150nm - 400nm, The thickness of the 2nd 
dielectric layer is constituted from lOnm - 30nm. record layer thickness lOnm - 30nm, At least one sort of 10-20nm in thickness, 
and Ti and Zr is contained for a thermal-expansion relief layer more than 80 atom %. aluminum, It is desirable that it is in the 
range as which the alloying element aiming at the improvement in on the strength represented by Sn, Zr, Hf, V, etc. is constituted 
from a under 20 atom %****** alloy more than 1 atom %, and a reflecting layer is constituted from an aluminum alloy with a 
thickness of 50nm - 200nm, and composition of a record layer is expressed in the following formula. 
[0045] 

(Pdx Sby Tel-x-y) 1-z z (Te0.5 germanium0.5) 0<=x<=0.05 0.35<=y<=0.65 0.2<=z<= 0.5 However, x, and y and z0.5 express 
the atomic ratio of each element. 

[0046] Furthermore, you may prepare the strengthening layer of 1 0- 1 OOnm Ti or Ti alloy on a reflecting layer. 
[0047] In this invention, in order to avoid the influence of the blemish of dust and a substrate etc. and to perform record from a 
substrate side using the light beam which converged, a transparent material is used as a substrate. As such a material, glass, a 
polycarbonate, a polymethylmethacrylate, polyolefin resin, an epoxy resin, polyimide resin, etc. are raised. 
[0048] An optical birefringence is small especially, hygroscopicity is small, and since fabrication is easy, polycarbonate resin 
and amorphous polyolefin resin are desirable. Moreover, an epoxy resin is desirable when thermal resistance is required. 
[0049] Although especially the thickness of a substrate is not limited, 0.01mm - 5mm is practical. 0. In less than 01mm, since it 
becomes difficult to become easy to be influenced of a contaminant and to enlarge numerical aperture of an objective lens in 
5mm or more and irradiation light beam spot size becomes large even when recording by the light beam which converged from 
the substrate side, it becomes difficult to raise recording density. A substrate may be flexible and may be rigid. A flexible 
substrate is used by the shape of the shape of the shape of a tape, and a sheet, and a card. A rigid substrate is used by the shape of 
the shape of a card, and a disk. Moreover, after these substrates form a record layer etc., they are good also as adhesion cladding 
structure and an air sandwich structure using two substrates. 

[0050] As the light source used for record of the optical recording medium of this invention, it is the light source of the high 
intensity like a laser beam and stroboscope light, and especially semiconductor laser light is desirable from that the light source 
can be miniaturized, that power consumption is small, and a modulation being easy. 

[0051] Record irradiates a laser optical pulse etc. and is performed in the record layer of a crystallized state by forming an 
amorphous record mark. Moreover, you may form the record mark of a crystallized state in the record layer of amorphous state 
on the contrary. By laser beam irradiation, elimination crystallizes an amorphous record mark, or can turn amorphously and can 
perform the record mark of a crystallized state. 

[0052] Since recording rate can be accelerated and it is hard to generate deformation of a record layer, an amorphous record 

mark is formed at the time of record, and the method of crystallizing is desirable at the time of elimination. 

[0053] Moreover, 1 beam over-writing which it is high at the time of record mark formation, it weakens optical intensity a little 

at the time of elimination, and rewrites by one irradiation of a light beam has the short desirable duration of rewriting from a bird 

clapper. 

[0054] Next, the manufacture method of the optical recording medium of this invention is described. As a method of forming a 
thermal-expansion relief layer, a reflecting layer, a record layer, a dielectric layer, etc. on a substrate, the thin film forming 
method in the inside of a well-known vacuum, for example, a vacuum deposition method, the ion plating method, the sputtering 
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method, etc. are raised. Since especially composition and control of thickness are easy, the sputtering method is desirable. 
[0055] Control of thickness, such as a record layer to form, is the quartz-resonator thickness gage which is well-known 
technology, is carrying out the monitoring of the deposition state, and can be performed easily. 

[0056] Whichever in the state which fixed the substrate where it moved with or and rotated is sufficient as formation of a record 
layer etc. Since it excels in the homogeneity within the field of thickness, it is desirable to make a substrate rotate and it is more 
desirable to combine revolution further. 

[0057] Moreover, a book Moreover, after forming a reflecting layer etc., or after forming the further above-mentioned resin 

protective layer, it may counter and two substrates may be made to rival by the binder. 

[0058] 

[Example] Hereafter, this invention is explained based on an example. 

(Analysis, measuring method) Composition of a reflecting layer and a record layer was checked by ICP AEM (product made 
from SEIKO Electronic industry). Moreover, the carrier pair noise ratio and the rate of elimination (difference of the 
reproduction carrier signal strength after record and elimination) were measured by the spectrum analyzer, 
[0059] The thickness of each class, such as a record layer, acted as the monitor of the cross section of the direction of thickness 
by the quartz-resonator thickness gage observed and proofread with the scanned type and the transmission electron microscope. 
[0060] A record layer, the dielectric layer, the reflecting layer and the thermal-expansion relief layer, and the strengthening layer 
were formed by the RF spatter, rotating a spiral groove with 1 .2mm [ in example 1 thickness ], and a diameter of 13cm, and the 
substrate made from a polycarbonate with a format of a sector by per minute 30 rotation. 

[0061] first, the inside of Ar gas atmosphere of 2x10 to 1 Pa after exhausting the inside of a vacuum housing up to 1x10 to 5 Pa 
~ Si02 20-mol% ~ the spatter of the added ZnS was carried out and the 1st dielectric layer with a refractive index and about 2.2 
thickness of 360nm was formed on the substrate Then, the spatter of the alloy target which consists of Pd, germanium, Sb, and 
Te was carried out, and the record layer of 25nm of thickness of composition Pdl germaniuml7Sb26Te56 (atomic %) was 
formed, the 2nd dielectric layer of the still more nearly same quality of the material as the 1st dielectric layer ~ 20nm ~ forming 
a this top Ti95aluminum5 of 15nm of thickness the thermal-expansion relief layer which consists of an alloy ~ preparing — 
further ~ the reflecting layer of 130nm of thickness of PdO.OOl Hf0.01aluminum0.99 alloy, and Ti95aluminum5 of 40nm of 
thickness The strengthening layer which consists of an alloy was formed. After taking out this disk from a vacuum housing 
furthermore, carried out the spin coat of the acrylic ultraviolet-rays hardening resin on this reflecting layer, made it harden by 
UV irradiation, formed the resin layer of 10 micrometers of thickness, it was made to rival with the disk and hot melt adhesive of 
the same composition further, and the optical recording medium of this invention was obtained. 

[0062] This optical recording medium was rotated by per second 1200 rpm, from the substrate side, semiconductor laser light 
with a wavelength of 820nm which condensed to radial at the ellipse was irradiated, and the record layer was crystallized and 
initialized. 

[0063] Then, an optical head with a numerical aperture [ of an objective lens / 0.5 ] and a wavelength [ of semiconductor laser ] 
of 830nm is used on conditions with a linear velocity of 8.5m [/second ]. The data pattern which consists of the mutual repeat of 
the continuation section of 1.5T pattern with which two to 7 code (frequency of 5.3MHz of 1.5T) continued, and the 
continuation section of 4T pattern with the semiconductor laser light modulated on conditions (50ns [ of pulse width ] and peak 
power 20mW and bottom power 9mW) was recorded on the same truck in over- writing mode 100 times and further 100,000 
times. When it reproduced after that and the reproduction wave was observed, compared with the initial 100 times record back, 
there is almost no degradation and the good reproduction wave was acquired. When it reproduced after an over-write [ the 
random pattern in which the signal of furthers 1.5T-4T was intermingled ] once, and the bit error rate (BER) was measured, they 
were 2.5x10-5 and a good value. 

[0064] Furthermore, after the random pattern of two to 7 code performed 200,000 over-writing records, when BER was 
measured on the same record conditions as the point on another adjoining truck, there was no generating of an error all over 1 
truck. Moreover, most of the nose of cam of record sector ** by movement of record material and reproduction wave crushing of 
a trailer was not seen, and they did not almost have disorder of the reproduction wave of middle data division, either. 
[0065] Did not prepare an example of comparison 1 thermal-expansion relief layer, and a strengthening layer, the reflecting layer 
was made into the thickness of 140nm, and also the optical recording medium of the conventional lamination with the same this 
invention out of range as an example 1 was produced. When the record sensitivity of this optical recording medium was 
measured, it was almost the same as the example 1 . When repeat over- writing record was performed for this optical recording 
medium 100 times and further 100,000 times like the example 1 and the reproduction wave was observed, after 100,000 times 
had a large thickness change of a record layer compared with the 100th time, and a part of amplitude of the continuous ringing 
which is 1.5T was falling remarkably. When it reproduced after an over-write [ furthermore / a random pattern ] once, and the bit 
error rate (BER) was measured, even if it performed 3x10-1 and the error correction, reappearance of data was getting worse to 
completely difficult level. 

[0066] Were constituted the example 2 thermal-expansion relief layer from lOnm in thickness, and the strengthening layer was 
constituted from Ti with a thickness of 40nm, and also the same optical recording medium as an example 1 was produced. 
Remarkable degradation was not seen, when the reproduction wave was observed, after an over- write [ with the record pattern 
which consists of 4T and 1 .5T like an example 1 ] 100,000 times. When furthermore with the random pattern and BER was 
measured, it was 1x10-4, and it was the level which can reproduce data by the error correction. 

[0067] Made the example of comparison 2 thermal-expansion relief layer out of range [ 5nm in thickness, and this invention ], 
and the strengthening layer was constituted from Ti with a thickness of 40nm, and also the same optical recording medium as an 
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example 1 was produced. After an over-write [ with the record pattern which consists of 4T and 1 .5T like an example 1 ] 
1 00,000 times, when the reproduction wave was observed, the same remarkable degradation as the example 1 of comparison was 
seen. When furthermore with the random pattern and BER was measured, it was 3x10-2, and reappearance of data was difficult 
level by the error correction. 

[0068] Similarly, made the thermal-expansion relief layer out of range [ 50nm in thickness, and this invention ], and the 
strengthening layer was constituted from Ti with a thickness of 40nm, and also the same optical recording medium as an example 
1 was produced, and similarly, when BER measurement was performed, the same remarkable degradation as the example 1 of 
comparison was regarded as observation of a reproduction wave by the reproduction wave like the above. Moreover, 
reappearance of data was difficult level even if BER performed the error correction similarly or more with 2x10 to one, 
[0069] It was 53dB, when the continuous ringing of 1.5T was recorded on the same disk as example 3 example 1 in over-writing 
mode on the same 100 times truck on the same record conditions with the example 1 and C/N of a regenerative signal was 
measured after that. After an over-write [ furthermore / these conditions ] 200,000 times, when C/N was measured again, 
degradation was hardly put at 52dB, but it was a good value. Moreover, the rates of elimination when an over-write [ 1 .5T signal 
/ with 4T signal ] similarly are 25dB and a good value, and the 100th time and 200,000 more times back did not have 
degradation, either. 

[0070] Set thickness of the reflecting layer of example 4 example 1 to 140nm, and it considered as the lamination which does not 
prepare a strengthening layer, and also the same optical recording medium as an example 1 was produced. After an over-write 
the random pattern of two to 7 code ] 200,000 times, when BER was measured on the same record conditions as an example 1, 
there was no generating of an error all over 1 truck. Moreover, most crushing of the nose of cam of record sector ** by 
movement of record material and the reproduction wave of a trailer was not seen, and did not almost have disorder of the 
reproduction wave of middle data division, either. 
[0071] 

[Effect of the Invention] Since this invention was constituted from an optical recording medium, the following effects were 
acquired. 

(1) Even if it repeats rewriting of many records, degradation of change of the thickness of a record layer etc. cannot occur easily. 

(2) Excel in resistance to moist heat and oxidation resistance, and it is long lasting. 

(3) It is easily producible with a spatter. 



[Translation done.] 
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